Background: Surgical training in many settings involves acquisition of both knowledge and skill in an environment of adequate caseloads and dedicated supervision. With adequate surgical activity in these settings, the trainee's confidence is boosted to the point of independence. This skill acquisition is a continuous process, especially so for those who qualify from an exit training program like the one at the University of Nairobi (UON). The continuity is maintained for two years after the masters in surgery program under an experienced surgeon leading to registration by the medical board. This seems to have changed with the posting of newly qualified surgeons to the district hospitals, which has meant a transition from trainee to service provider in the absence of supervision.
Introduction
Surgical training worldwide is based on apprenticeship for building of confidence, acquisition of knowledge and skills. This requires a balance between supervision by an experienced surgeon and operating in the absence of direct supervision in complex procedures. The training is at its most optimal where there is both the number and variety of surgical pathologies to go hand in hand with appropriate supervision (1) . The weighted work load has been found to be more useful than case counts (2, 3) in working out assessment in surgical training. During the last three decades, individuals qualifying as surgeons from UON have benefitted as a result of supervision by experienced surgeons at provincial hospitals during the mandatory two years of supervised practice prior to registration. This model has changed since the government, as the principal sponsor of training, has decided to post the newly qualified surgeons to peripheral district hospitals where they find themselves as the sole surgeons. The question arises as to whether these district hospitals have the capacity in terms of caseloads and variety of surgical pathology as well as investigative capacity and availability of surgical instruments to be involved in the continuity of surgical training despite the lack of supervision.
Materials and Methods
Study Setting: Kapenguria district hospital is situated in northern part of Rift Valley province in the West Pokot District in Kenya. The catchment area includes the Pokot North as well as Pokot Central District. West Pokot has a population of 310,000. In total the catchment area population is about 500,000 people. The hospital is built along the Kitale-Lodwar highway. Surgical patients are admitted either as emergencies through the outpatient department/casualty or as elective cases through the surgical outpatient clinic. A few patients are managed as outpatients in the clinic and some as day care surgical cases. Due to the distances, terrain and transport problems, some patients who would otherwise be day cases are admitted for surgery.
During the study period, the author, who at the time had just been posted following completion of residency, operated or supervised the medical officers working under him in all surgical operations performed at KDH.
Study design: This was a prospective observational study of six months between April 2007 and September 2007.
Patients and methods: The data were collected through a questionnaire. The data elements sought included: the final diagnosis, mode of admission, investigations required and whether these were performed at KDH, need for surgery, transfers to higher level facility and reasons, nature of surgical operation, post operative complications and length of stay.
The records were then entered into SPSS version 12.0 program for analysis. The results are summarized in terms of proportions and presented as tables and charts. Approval for the study was obtained from the Ministry of Health, division of standard and regulatory services.
Results
Two hundred and ninety patients were reviewed at the KDH surgical service between April and September 2007. This averaged about 48 patients per month. The most common surgical pathologies were general trauma 79 (27.2%), goitre 34 (11.7%) and herniae 15 (5.2%) ( Figure 1) .
One hundred and twenty five (43%) patients were admitted as emergency cases, 79 (27.25%) as elective while 86 patients were reviewed and treated without admission.
Nineteen patients (6.6%) were referred to a higher level facility from the point of first contact at KDH. An additional ten (3.4%) were transferred out after a period of treatment at KDH. The reasons for the transfers included post thyroidectomy bleeding (one case) presumed to be due to a coagulopathy, breakdown of repair for perforated duodenal ulcer (one case) and long bone fractures (the rest of patients). Altogether, 90% of the patients received all their treatment at the KDH.
About 15 (52%) of all the referred patients had sustained extremity fractures and transferred due to lack of orthopaedic instrument sets. Four infants were transferred because the available clinical officers lacked the competence to anaesthetize infants. Other reasons for referral included the need for further investigations, a subspecialist opinion and transfusion therapy with fresh frozen plasma for a patient with coagulopathy ( Table 1 ). The investigative capacity of the hospital at this point was poor. Only the basic manual haemogram and urinalysis could be done at the hospital ( Table 2) .
Of the 290 patients, 174 (60%) required surgery. Fifteen patients did not return to the clinic during the duration of the study. Of the remaining 159 patients, 140 had their surgeries performed at KDH.
The major operations performed commonly were thyroidectomy 22 (15.1%) and laparotomy 16 (11.5%) ( Table 3 ). Post operative complications occurred in 17 (12.1%) patients. The most frequent complication was infection following laparotomy in two patients and compound fractures in the rest (Table 4 ). The mortality rate was 4.1% (7 patients) -a 90 year old man who developed atelectasis post herniorrhaphy, 5 multiply-injured patients who developed multiple organ failures and one with prolonged intestinal obstruction. The average length of stay was 3.42 days (range of 1 to 46 days).
Discussion
The aim of any surgical training program is acquisition of knowledge, skills, adequate judgement and professionalism. In an exit training such as the one at the University of Nairobi, the skills and the confidence would be given more time to improve in an environment of moderated supervision where the new surgeon is given a leeway of making decisions for both elective and emergency surgical cases. Although the variety of surgical pathologies is appreciable at the KDH, the volumes are not inspiring. Two hundred and ninety patients seen over six months translates to about ten patients per week and an even lower statistic on the week's theatre log. Given that the acquisition of confidence and skill is maximal where there is both the volume and case mix that go hand in hand with appropriate supervision (1), the ministry of health should re-examine the current strategy for the good of the trainees and patients. In other systems, it takes time before one is allowed to go out and practice as a consultant surgeon (4) .
The capacity to train, apart from supervision, includes support services, availability of instruments and investigative facilities. The ability to investigate in a timely fashion allows early decisions for good surgical outcome. At the KDH, timely surgical decision is not always possible as patients may seek the required investigations at facilities far away from the hospital. For a hospital situated along the highway, investing in trauma operative instruments would be necessary to reduce referrals and build confidence in trauma surgery.
In Australia and Ireland, the district hospital forms part and parcel of the rotations for surgical training (3, 4, 5) . Although it may be said that these are economically advanced countries and equipping hospitals not as big a challenge, it is possible to still equip our district hospitals with basic instruments so that, like in the countries mentioned, the district hospital can serve as the source of most surgical experience not only for the qualified surgeons but also for those still undergoing their surgical training. As shown in this study where morbidity and mortality rates of 12.2% and 4.1% were recorded, reasonable surgical outcomes can be achieved at the district hospital.
